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THE MAILING DATE OF THIS COMMUNICATION. 
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5) IEI Claim(s) 46-53 is/are allowed. 
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8) Q Claim(s) are subject to restriction and/or election requirement. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Objections 

Claim 54 is objected to because of the following informalities: in line 6, please 
correct "a base station" to -the base station™. Appropriate correction is required. 

Claim 55 is objected to because of the following informalities: in line 4, please 
correct "a base station" to -the base station-. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-5, 12, 35-39, and 45 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tiedemann, Jr. (US 5,926,470). 

Regarding claim 1, Tiedemann, Jr. discloses a method of communicating data 
between a base station having a plurality of antennas and at least one mobile terminal, 
the method comprising the steps of: 

-transmitting from the base station, derived versions of a midamble signal to each 
antenna within the plurality of antennas (antennas 334, 336, see figure 13); and 
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-providing a distinct delay associated with each derived version of the midamble 
signal and its respective antenna (see col. 28 lines 46-65). 

Regarding claim 2, Tiedemann, Jr. discloses The method according to claim 1 , 
wherein each derived version of the midamble signal is the midamble signal itself (see 
col. 28 lines 46-65). 

Regarding claim 3, Tiedemann, Jr. discloses at least one derived version of the 
midamble is formed by scaling the amplitude of the midamble signal (adjusting the level 
of the signal transmitting by antenna 336, see col. 28 lines 46-65). 

Regarding claim 4, Tiedemann, Jr. discloses at least one derived version of the 
midamble is formed by shifting the phase of the midamble signal (see claim 19). 

Regarding claim 5, Tiedemann, Jr. discloses at least one derived version of the 
midamble is formed by scaling the amplitude and shifting the phase of the midamble 
signal (adjusting the level of the signal transmitted by antenna 336 and claim 19). 

Regarding claim 12, Tiedmann, Jr. discloses the derived versions of a midamble 
signal transmitted to each antenna are associated with a code division multiple access 
data signal (see col. 5 line 26-53). 
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Regarding claim 35, Tiedemann, Jr. discloses a data communication system 
comprising: 

-a base station having a plurality of spaced apart antennas (antennas 334, 336, 
see figure 13); 

-means for transmitting from the base station, derived versions of a midamble 
signal to each antenna within the plurality of spaced apart antennas (transmitter 330, 
see figure 13); and 

-means for providing a distinct delay associated with each derived version of the 
midamble signal and its respective antenna within the plurality of spaced apart antennas 
(see col. 28 lines 46-65). 

Regarding claim 36, Tiedemann, Jr. discloses means for scaling a midamble 
signal to generate a derived version of the midamble signal (see col. 28 lines 46-65). 

Regarding claim 37, Tiedemann, Jr. discloses means for phase shifting a 
midamble signal to generate a derived version of the midamble signal (see claim 19). 

Regarding claim 38, Tiedemann, Jr. discloses means for scaling and phase 
shifting a midamble signal to generate a derived version of the midamble signal 
(adjusting the level of the signal transmitted by antennas 336, and claim 19). 
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Regarding claim 39, Tiedemann, Jr. inherently discloses at least one mobile 
terminal configured to receive and demodulate a time division duplex communication 
signal from the base station (see figures 1-4C). 

Regarding claim 45, Tiedmann, Jr. discloses the derived versions of a midamble 
signal transmitted to each antenna are associated with a code division multiple access 
data signal (see col. 5 line 26-53). 

Claims 13, 15-19, 21-26, 28-33, 54-59 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Uesugi (US 6,314,304). 

Regarding claim 13, Uesugi discloses a method for communicating data between 
a base station having a plurality of antennas and at least one mobile terminal, the 
method comprising the steps of: 

-receiving at the base station, a time division duplex mode uplink signal from 
each mobile terminal in communication with the base station and estimating a path 
profile associated with each received uplink signal; 

-transmitting from the base station, a time division duplex signal to each antenna 
within the plurality of antennas; and 

-providing a distinct delay associated with each time division duplex signal and its 
respective antenna. 
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Regarding claim 15, Uesugi discloses receiving a distinct delayed time division 
duplex signal at a respective mobile terminal and demodulating the distinct delayed time 
division duplex signal via a joint detector (a decision feedback equalizer 1203, see 
figures 14-18 and col. 11 line 3-61). 

Regarding claim 16, Uesugi discloses receiving a distinct delayed time division 
duplex signal at a respective mobile terminal and demodulating the distinct delayed time 
division duplex signal via a zero-forcing block linear equalizer (a decision feedback 
equalizer 1203, see figures 14-18 and col. 11 line 3-61). 

Regarding claim 17, Uesugi discloses receiving a distinct delayed time division 
duplex signal at a respective mobile terminal and demodulating the distinct delayed time 
division duplex signal via a zero-forcing block linear equalizer associated with decision 
feedback (a decision feedback equalizer 1203, see figures 14-18 and col. 1 1 line 3-61). 

Regarding claim 18, Uesugi discloses receiving a distinct delayed time division 
duplex signal at a respective mobile terminal and demodulating the distinct delayed time 
division duplex signal via a minimum mean-square-error equalizer (a decision feedback 
equalizer 1203, see figures 14-18 and col. 11 line 3-61). 

Regarding claim 19, Uesugi discloses receiving a distinct delayed time division 
duplex signal at a respective mobile terminal and demodulating the distinct delayed time 
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division duplex signal via a minimum mean-square-error equalizer associated with 
decision feedback (a decision feedback equalizer 1203, see figures 14-18 and col. 11 
line 3-61). 

Regarding claim 21, Uesugi discloses a time division duplex communication 
system comprising: 

-a base station having a plurality of spaced apart antennas (antenna 901-903, 
see figure 11); 

-signal distribution means for coupling time division duplex communication 
signals between the base station and the plurality of spaced apart antennas (signal 
separator 904, see figure 11); and 

-delay means operatively coupled to the antennas and the signal distribution 
means for providing a distinct delay in each of the time division duplex communication 
signals coupled between the base station and the plurality of spaced apart antennas 
(delay devices 909, see figure 11). 

Regarding claim 22, Uesugi discloses at least one mobile terminal having a joint 
detector for receiving and demodulating a delayed time division duplex communication 
signal received from the base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 23, Uesugi discloses at least one mobile terminal having a 
zero-forcing block linear equalizer (a decision feedback equalizer 1203) configured to 
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demodulate a delayed time division duplex communication signal received from the 
base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 24, Uesugi discloses at least one mobile terminal having a 
zero-forcing block linear equalizer having decision feedback capability and configured to 
demodulate a delayed time division duplex communication signal received from the 
base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 25, Uesugi discloses at least one mobile terminal having a 
minimum-mean-square error equalizer configured to demodulate a delayed time division 
duplex communication signal received from the base station (see figures 14-18 and col. 
11 line 3-61). 

Regarding claim 26, Uesugi discloses at least one mobile terminal having a 
minimum-mean-square error equalizer having decision feedback capability and 
configured to demodulate a delayed time division duplex communication signal received 
from the base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 28, Uesugi discloses a data communication system comprising: 
-a base station having a plurality of spaced apart antennas (antennas 901-903, 
see figure 11); 
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-at least one mobile terminal in communication with the base station (see figures 
14-18); and 

-means for providing a distinct delay associated with each antenna such 
that a time division duplex communication signal coupled between the base station and 
the plurality of spaced apart antennas, can be demodulated within the at least one 
mobile terminal (delay devices 909, see figure 11). 

Regarding claim 29, Uesugi discloses the at least one mobile terminal comprises 
a joint detector (see figure 14-18 and col. 1 1 lines 3-61). 

Regarding claim 30, Uesugi discloses the at least one mobile terminal comprises 
a zero-forcing block linear equalizer (see figure 14-18 and col. 11 lines 3-61). 

Regarding claim 31, Uesugi discloses the at least one mobile terminal comprises 
a zero-forcing block linear equalizer having decision feedback capability (see figure 14- 
18 and col. 11 lines 3-61). 

Regarding claim 32, Uesugi discloses the at least one mobile terminal comprises 
a minimum-mean-square error equalizer (see figure 14-18 and col. 1 1 lines 3-61). 
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Regarding claim 33, Uesugi discloses the at least one mobile terminal comprises 
a minimum-mean-square error equalizer having decision feedback capability (see figure 
14-18 and col. 11 lines 3-61). 

Regarding claim 54, Uesugi discloses a time division duplex communication 
system in which system users communicate information signals through a base station 
using TDD communication signals, the base station having an antenna system 
comprising: 

- a plurality of spaced apart antennas (antenna 901-903, see figure 11); 

-signal distribution means for coupling time division duplex communication 
signals between the base station and the plurality of spaced apart antennas (signal 
separator 904, see figure 11); and 

-variable delay means operatively coupled to the antennas and the signal 
distribution means for providing a distinct delay in each of the time division duplex 
communication signals coupled between the base station and the plurality of spaced 
apart antennas (delay devices 909, see figure 11). 

Regarding claim 55, Uesugi discloses at least one mobile terminal having a joint 
detector for receiving and demodulating a delayed time division duplex communication 
signal received from the base station (see figures 14-18 and col. 1 1 line 3-61). 
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Regarding claim 56, Uesugi discloses at least one mobile terminal having a 
zero-forcing block linear equalizer (a decision feedback equalizer 1203) configured to 
demodulate a delayed time division duplex communication signal received from the 
base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 57, Uesugi discloses at least one mobile terminal having a 
zero-forcing block linear equalizer having decision feedback capability and configured to 
demodulate a delayed time division duplex communication signal received from the 
base station (see figures 14-18 and col. 11 line 3-61). 

Regarding claim 58, Uesugi discloses at least one mobile terminal having a 
minimum-mean-square error equalizer configured to demodulate a delayed time division 
duplex communication signal received from the base station (see figures 14-18 and col. 
11 line 3-61). 

Regarding claim 59, Uesugi discloses at least one mobile terminal having a 
minimum-mean-square error equalizer having decision feedback capability and 
configured to demodulate a delayed time division duplex communication signal received 
from the base station (see figures 14-18 and col. 1 1 line 3-61). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7-11, 40-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tiedemann, Jr. in view of Uesugi. 

Regarding claims 7, 40, Tiedemann, Jr. fails to explicitly disclose a base station 
generated distinct delayed time division duplex signal at a respective mobile terminal 
and demodulating the distinct delayed time division duplex signal via a joint detector. 

Regarding claims 8, 41, Tiedemann, Jr. fails to explicitly disclose receiving a 
base station generated distinct delayed time division duplex signal at a respective 
mobile terminal and demodulating the distinct delayed time division duplex signal via a 
zero-forcing block linear equalizer. 

Regarding claims 9, 42, Tiedemann, Jr. fails to explicitly disclose receiving a 
base station generated distinct delayed time division duplex signal at a respective 
mobile terminal and demodulating the distinct delayed time division duplex signal via a 
zero-forcing block linear equalizer in association with decision feedback. 

Regarding claims 10, 43, Tiedemann, Jr. fails to explicitly disclose receiving a 
base station generated distinct delayed time division duplex signal at a respective 
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mobile terminal and demodulating the distinct delayed time division duplex signal via a 
minimum-mean-square equalizer. 

Regarding claims 11, 44, Tiedemann, Jr. fails to explicitly disclose receiving a 
base station generated distinct delayed time division duplex signal at a respective 
mobile terminal and demodulating the distinct delayed time division duplex signal via a 
minimum-mean-square equalizer associated with decision feedback. 

Regarding claims 7, 40, Uesugi discloses receiving a distinct delayed time 
division duplex signal at a respective mobile terminal and demodulating the distinct 
delayed time division duplex signal via a joint detector (a decision feedback equalizer 
1203, see figures 14-18 and col. 11 line 3-61). 

Regarding claims 8, 41, Uesugi discloses receiving a distinct delayed time 
division duplex signal at a respective mobile terminal and demodulating the distinct 
delayed time division duplex signal via a zero-forcing block linear equalizer (a decision 
feedback equalizer 1203, see figures 14-18 and col. 1 1 line 3-61). 

Regarding claims 9, 42, Uesugi discloses receiving a distinct delayed time 
division duplex signal at a respective mobile terminal and demodulating the distinct 
delayed time division duplex signal via a zero-forcing block linear equalizer associated 
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with decision feedback (a decision feedback equalizer 1203, see figures 14-18 and col. 
11 line 3-61). 

Regarding claims 10, 43, Uesugi discloses receiving a distinct delayed time 
division duplex signal at a respective mobile terminal and demodulating the distinct 
delayed time division duplex signal via a minimum mean-square-error equalizer (a 
decision feedback equalizer 1203, see figures 14-18 and col. 1 1 line 3-61). 

Regarding claims 1 1, 44, Uesugi discloses receiving a distinct delayed time 
division duplex signal at a respective mobile terminal and demodulating the distinct 
delayed time division duplex signal via a minimum mean-square-error equalizer 
associated with decision feedback (a decision feedback equalizer 1203, see figures 14- 
18 and col. 11 line 3-61). 

Therefore, it would have been obvious to one having ordinary skilled in the art at 
the time of invention was made to provides the teaching of Uesugi in the system taught 
by Tiedemann, Jr. in order to provide an inproved antenna arrangement capable of 
reducing the co-channel interference in a TDMA/TDD communication system. 

Claims 20, 27, 34, and 62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Uesugi in view of Hayashi et al. (US 5,598,404), hereinafter Hayashi. 
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Regarding claims 20, 27, 34, and 62, Uesugi fails to explicitly disclose 
transmitting each time division duplex communication signal with a code division 
multiple access data signal. 

Hayashi, on the other hand, discloses transmitting each time division duplex 
communication signal with a code division multiple access data signal. 

Therefore, it would have been obvious to one having ordinary skilled in the art at 
the time of invention was made to includes the teaching of Hayashi in the system 
taught by Uesugi in order to provides the mobile telecommunication system with 
capabilities of applying the space diversity technique to the forward link, stabilizing the 
received power, and reducing interference of the communication radio waves of other 
stations with the communication radio wave of the local station. 

Allowable Subject Matter 

Claims 46-53 are allowed. 

Claims 6, 14, 60-61 are objected to as being dependent upon a rejected base 
claim,, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
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or faxed to: 

(703) 872-9314, (for formal communications intended for entry) 

Or: 

Hand-delivered responses should be brought to Crystal Park II, 2021 
Crystal Drive, Arlington, VA., Sixth Floor (Receptionist). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bob A. Phunkulh whose telephone number is (703) 
308-8251. The examiner can normally be reached on Monday-Friday from 8:00 A.M. to 
4:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor Douglas W. Olms, can be reach on (703) 305-4703. The fax phone number 
for this group is (703) 872-9314. 

Bob A. Phunkulh 
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